Correlation and path coefficient analyses of thirty two (32) 
Introduction
Rice (Oryza sativa L.) is one of the most leading food crops in the world and staple food for over 60% of the world's population, mostly in Asia. Bangladesh is an agro-based country and predominately rice based. Bangladesh earns about 18.7% of her GDP from agriculture (Economic Review, 2013) . The world is facing many different security problems in the 21 st century: food is one of them. Within 2025 the demand of rice globally will be 880 million ton which is 70% more than present production (IRRI, 2010) . The current level of rice grain production in Bangladesh is 18.04 million tons, total demand is 35.3 million ton and cropping intensity is 183% (BBS, 2012) . Therefore, to fill up the gap between production and demand, we need to increase cropping intensity nearly 300%. Short duration rice is an important aspect to increase cropping intensity. Correlation coefficient determines the simple relations among the traits. It does not determine always decisive result about determination of plant selection criteria (Cakmakci et al. 1998) . Path coefficient analysis as to correlation coefficient gives more detailed information on the relations, so it is commonly used by plant breeders to determine yield and yield contributing characters (Board et al. 1997 , Williams et al. 1990 .The objective of the study was to study the correlation coefficient and path coefficient analysis of early maturing rice lines for evolving yield and yield contributing characters.
Materials and Methods
The study was conducted from July 2012 to November 2012 in the experimental field of Bangladesh Institute of Nuclear Agriculture (BINA), Mymensingh-2202. Geographically the experimental area is located at 24 0 75 N latitude and 90 0 5 E longitudes at the elevation of 18 m above the sea level.
Experimental materials
Thirty one early maturing rice lines along with check variety Binadhan-7 were used for the experiments. Mutant variety, Binadhan-7 is the popular early maturing variety. The seeds of the rice lines were collected from International Network for Genetic Evaluation of Rice (INGER), International Rice Research Institute (IRRI), Philippines. 
Experimental Design
The experiment was laid out in a Randomized Complete Block Design (RCBD) with three replications. The row to row and plant to plant distances were 20 cm and 15 cm, respectively. The recommended fertilizer dose was 220 (Kg/ha) Urea, 100 (Kg/ha) TSP and 70 (Kg/ha) MOP.
Collection of data
The following data Plant height (cm), days to 50% flowering, days to maturity, total tillers and effective tillers hill -1 , filled and unfilled grains panicle -1 , 1000 seed weight (g), yield plant -1 (g) were collected from randomly selected of 5 plants from each unit plot.
Statistical analysis
Analysis of variance was performed using the plant breeding statistical program (PLBSTAT, Version 2N,Utz 2007) with the following model: Y ij = g i + r j + ε ij Where, Y ij = observation of genotype i in replication j; g i = effects of genotype I; r j = effects of replication j and ε ij = the residual error of genotype i in replicate j.
Formula used for estimation of genetic and phenotypic parameters
The genotypic and phenotypic correlations were estimation by the formula suggested by Miller et al. (1985) . Sarker, et al. / Journal of Bioscience and Agriculture Research (JBAR) Published online: 08.05.2014 08.05. , Vol. 01 (01): 01-07, 2014 . Direct and indirect path coefficients were calculated as described by Lynch & Walsh (1998) .
Where:
is the correlation coefficient between the i-th causal variable (X i ) and effect variable (y), is the correlation coefficient between the i-th and i'-th causal variables, is the path coefficient
is the indirect effect of the i-th causal variable via the i'-th causal variable.
Results and Discussion

Variations and performance of the genotypes
The analyses of variance of 10 important quantitative characters for different genotypes are shown in Table 2 . Analysis of variance resulted in significant variations among the genotypes for the following characters: plant height, days to 50% flowering, days to maturity, total number of tillershill , number of unfilled grains panicle -1 , yield plant -1 (g) and 1000 seed weight (Table 2 ). These results indicated that there was a genotypic variation among the genotypes for the characters. 
Correlation coefficient
Result of correlation co-efficient at phenotypic and genotypic levels indicated that grains yield plant -1 had non-significant positive association with days to 50% flowering, days to maturity, total no. of tillers, effective of number of tillers hill -1 , number of filled grains panicle -1
, number of unfilled grains panicle -1 and weight of 1000 seeds (Table 3 ). An non-significant positive correlation of grains yield with 50% flowering and weight of 1000 seeds were also observed by Das et al. (1992) and Choudhury et al. (1998) .
Days to 50% flowering had significant positive correlation with 1000 seed weight and yield plant -1 but non-significant positive correlation with days to maturity, plant height, total number of effective tillers hill -1 , number of effective tillers hill -1 , number of filled grains panicle -1 and number of unfilled grains panicle -1 (Table 3) . But the result of correlation between days to 50% flowering and weight of 1000 seeds were contradictory to the findings of Dhanraj et al. (1989) where there two characters were negatively correlated but Chookar et al.(1994) found a significant positive correlation between these characters. Days to 50% flowering had significant positive correlation with weight of 1000 seeds and yield plant -1 . But significant negative correlation accounted with unfilled grains panicle -1 at the both level (genotypic and phenotypic level). Days to maturity had significant positive correlation with yield plant -1 but significant negative correlation with 1000 seed weight. Plant height had significant positive association with panicle length and filled grains panicle -1 , and negative correlation with total number of, number of effective tillers hill -1, 1000 seed weight and yield plant -1
. Number of effective tillers hill -1 showed positive significant association with number of filled grains panicle -1 and yield plant -1 . Number of filled grains panicle -1 showed positive and significant association with yieldplant -1 . This finding was partially in agreement with the results of Chaudhury et al. (1998) and Debi et al. (1997) . Total number of tillers hill -1 showed significant positive correlation with Effective number of tillers hill -1 and yield plant -1 . The results of the present study suggested that days to 50% flowering plant height, days to maturity, total number of tillers hill -1 , number of effective tillers hill -1 , number of filled grains panicle -1 and yield plant -1 are the most important characters. Therefore, selection based on these characters may bring out desired improvement towards enhancing the grains yield in rice. 
Path co-efficient analysis
From the results of path analysis (Table 5) , it was evident that direct effects contributed by days to maturity (0.87), total number of tillers hill -1 (0.25), effective number of tillers hill -1 (0.48), panicle length (0.68) and number of filled grains panicle -1 (1.29) were high indicating that among the component traits, these five characters contributed maximum for yield plant -1 (Table 5 ). The direct effects of days to maturity, effective number of tillers hill -1 , number of filled grains panicle -1 were higher than their respective correlation co-efficient but lower for plant height and number of tillers number of unfilled grains panicle -1 . The indirect effects of the below some characters were less important.
Thus direct selections for these traits were effective Chaudhury and Das (1998) observed high positive direct effect of days to maturity towards grains yield. Liu et al. (2001) reported the highest positive direct effect of number of filled grains panicle -1 on yield plant -1 followed by 1000 grains weight and number of filled grains panicle -1 . Chanbey and Singh (1994) observed maximum positive direct effect of number of effective tillers hill -1 followed by plant height and 1000 grains weight. Samonte et al. (1998) reported major influence number of filled grains panicle -1 on yield.
Although the character, days to 50% and days to maturity were positively correlated with yield but its direct effect on grains yield plant -1 was negative. It indicated that this character influenced grains yield by its indirect positive effects through days to maturity, plant height, and number of unfilled grains panicle -1 and weight of 1000 seeds. Mehetre et al. (2003) reported negative direct effect of days to 50% flowering on grains yield. Plant height showed a low negative direct effect on grains yield plant -1 but the correlation co-efficient was significantly positive. Kumar et al. (2001) reported moderate direct effect of plant height to grains yield. 
Conclusion
The performance of different exotic rice lines for grain yield and different yield contributing characters were evaluated. There were significant variations among the genotypes for the characters plant height, days to flowering, days to maturity, total tillers hill -1
, effective tillers hill -1 , filled grains panicle -1 , panicle length, unfilled grains panicle -1 , yield plant -1 (g) and 1000 seed weight. Days to 50% flowering had significant positive correlation with 1000 seed weight and yield plant -1 , and significant negative correlation with unfilled grains panicle -1 but non-significant positive correlation with days to maturity, plant height, total effective tillers hill . From the results of path analysis it is evident that direct effects contributed by days to maturity, total number of tillers hill -1 , effective number of tillers hill -1 , panicle length and number of filled grains panicle -1 an these five characters contributed maximum for yield plant -1 .
